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ABSTRACT 
The purpose of this study was to classify and describe 
some of the algae of Cheyenne Bottoms Wildlife Refuge, Barton 
County, Kansas. The general geographic location is south-
east of Hoisington, Kansas. A natural basin has been 
converted by dikes to control depth and distribution of water 
in the area. Collections were made along the inlet canal and 
at the diversion dam on the Arkansas River. Taxonomic des-
criptions of 63 species and photographs of many are included. 
Species of algae present in large quantity were 
preserved and labeled. These specimens were placed in the 
herbarium collection of Henry J. McFarland (Assistant 
Professor of Biology, Fort Hays Kansas State College). 
Methods and materials include photomicrographs made with 
equipment using a Photomicrographic American Optical 35 mm. 
camera and Kodachrome film. Black and whit I prints were made 
from the 2" X 2" color transparencies. Occasional stains of 
iodine and gentian violet were used to stop movement of speci-
mens or to show gelatinous sheaths. 
A taxonomic description and a list of publications used 
for identification of each species found at Cheyenne Bottoms 
precedes the photographs. 
Classification of the algae is according to Smith (1950). 
The 63 species identified represented 4 divisions, 6 classes, 
14 orders, 25 families and 39 genera. 
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Phycology, or the study of algae, offers a large area 
for research in western Kansas. This is especially true 
of the large man-made state lakes and reservoirs. Identi-
fication of algae has not been conducted in most of the 
recently established bodies of water. 
The purpose of this study was to classify and describe 
some of the algae of the Cheyenne Bottoms Wildlife Refuge, 
Barton Oounty, Kansas. Amounts of algae present or the 
effects on wildlife were not considered. The study was 
conducted from May 23, 1960, to March 14, 1961. 
Previous studies of algae in Kansas were reported by 
Thompson (1938) in his publication on fresh-water algae of 
eastern Kansas. A master's thesis by McFarland (1959) at 
Fort Hays Kansas State College, described the al gae of 
Ellis and Trego Counties. 
Expenses incurred in making collections at Cheyenne 
Bottoms were partially defrayed by a grant to Fort Hays 
Kansas State College from the Kansas Fish and Wildlife 
Service. 
DESCRIPTION OF THE AREA 
History of Cheyenne Bottoms 
Cheyenne Bottoms Wildlife Refuge is a state and federal 
project that comprises one of the largest wildlife refuges 
in the United States. Acquisition of the Cheyenne Bottoms 
land was made possible by the Robinson-Pittman Act of 1942. 
By 1949, the present 18,710 acres had been purchased at a 
total cost of $408,725. 
Construction on the project started in 1949 with the 
digging of a ditch from Wet Walnut Creek to the Bottoms area. 
Wet Walnut Creek diversion dam was completed in 1952. An 
outlet canal was then constructed from the Bottoms to Little 
Cheyenne Creek. 
The fourth, and most expensive of all construction 
phases, was work within the Bottoms area itself. Work 
involved constructing 23 miles of dikes within t he Bottoms 
to create five lakes or pools and eleven control structures 
which required the movement of 2,000,000 cubic yards of earth. 
The fifth phase was construction of a 10-mile series 
of canals and concrete conduits from the bank of the 
Arkansas River to Dry Walnut Creek and from Dry Walnut t o 
Wet Walnut Creek. 
The sixth and final phase in 1956, was construction of 
a 200-foot diversion dam across the Arkansas River. 
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The structure creates a lake three-fourths mile long behind 
a 4-foot spillway when gates of the dam are shut. Upon 
completion of the dam in 1957, the heaviest rainfall since 
1915 filled the Bottoms to over-flowing without the 
Arkansas diversion. 
A system of dikes divides the area into five pools. 
Dikes are built with a roadway on top and a system of gates 
to regulate the flow of water from one pool to another. Pool 
number one is in the center of the area and with Pool number 
five located to the south, are refuge areas. Pools two, 
three and four have permanent blinds and are open to hunting 
in season. Fishing is permitted in all pools. The Bottoms 
are inhabited by many types of fish and birds and furnish an 
important resting and feeding place for migratory game birds. 
Origin of Cheyenne Bottoms 
Several theories have been advanced to explain the origin 
of Cheyenne Bottoms. The first theory, advanced by Haworth, 
is that the sandstones eroded forming channels of Blood 
Creek and Deception Creek (Latta, 1950:83). The two creeks 
later merged to form a great valley. Large amounts of sand, 
resulting from the disintegration of sandstone, were blown 
across the mouth of the valley forming a great basin. With 
very little water flowing at the time, Blood Creek and 
Deception Creek were not able to carry the sand away. Also, 
sand supplied by the Arkansas River contributed to the barrier 
forming the basin (Latta, 1950). 
4 
Another theory, according to Latta, is that Cheyenne 
Bottoms was a basin of subsidence resulting from leaching of 
soluble masses of salt from underlying rock. A rock mass 
surrounds the Bottoms except on the east and southeast. The 
gap in the rock wall does not entirely favor this theory. 
However, subsidence may have been in part responsible. Test 
drilling data indicate that a buried stream channel exists 
beneath the southeast side of Cheyenne Bottoms. The evidence 
suggests that in Pleistocene time a stream flowed across the 
Cheyenne Bottoms area in line with Blood Creek and followed 
approximately the present course of Little Cheyenne Creek. 
A narrow divide in the vicinity of Ellinwood, Kansas, separated 
Blood Creek and the Arkansas River. When the main stream 
overflowed this divide, the Cheyenne Bottoms channel became 
a tributary and was later choked by the accumulating sand or 
more rapid accumulation of sediments. 
011 geologists support the subsidence theory. Knowing 
that a thick vein of salt underlies a section of the country, 
geologists believe that an extra thick salt dome was washed 
out in solution which caused the formation above to cave in, 
creating the giant depression, now the Cheyenne Bottoms. 
However, during oil drilling no two tests show a similar log 
and, therefore, formations show a variety of materials as if 
dumped into a subterranean cavity. 
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Another suggestion is that at one time the Smoky Hill 
River flowed through what is now Cheyenne Bottoms. The latter 
theory is supported by some geologists. 
Ph_ysiograph.y of Cheyenne Bottoms 
Cheyenne Bottoms in central Barton County is a basin that 
is roughly circular and comprises about 60 square miles. The 
surface is flat and featureless, sloping very gently to the 
east. Low bluffs and hills composed of sandstone and clay 
or limestone surround all but the east and southeast sides. 
An enclosing wall at the east and southeast is composed of 
unconsolidated sand, silt and dune sand. The east wall has 
a gentle slope. 
Blood Creek enters the basin from the west, originating 
on the upland in northwestern Barton County. It flows south-
eastward and enters Cheyenne Bottoms south of Hoisington. 
Downstream from the headwaters at a point about 10 iles above 
Cheyenne Bottoms, the stream has cut through the Greenhorn 
limestone and Carlile shale and then flows in a relatively 
flat valley one-fourth to one mile in width bordered by high, 
steep-sided bluffs. 
Deception Creek and an unnamed stream enter from the 
north. Deception Creek and its tributaries are short intermit-
tent streams. Deception Creek has a valley one to one and 
one-half miles wide and extends about four miles. The valley 
surface is uneven and slopes toward the stream on both sides. 
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The base of Little Cheyenne Creek had an elevation 
somewhat greater than the general level of Cheyenne Bottoms. 
This formed a huge lake in times of heavy rainfall. An outlet 
canal was built to facilitate the drainage of the Bottoms when 
desired. See Fig. 1 for a general plan of Cheyenne Bottoms. 
Fig. 1. 
I ARKAN SAS RIVER DIV ERSION 
2 CANAL DISCHARGE INTO ORY WAL NUT CREEi< 
3 ORY WAL NUT CREE K DIVERSION DAM 
4 DISCHARGE INTO WET WALNUT CREEK 
5 WET WAL NUT CREEK DIVERSION DA M 
7 DISCHARGE INTO CHEYENNE BOT TO MS 
8 CHEYE NNE BOT TOMS DISC HARGE 
9 ENO OF OUTLET CANAL 
CHEYENNE 
POOL NO. 2 • 2,940 
POOL NO 3 • 2,140 
POOL NO. 5 • ~290 
TOTAL • t2,290 
" ' 
BOTTOMS 
Map of Cheyenne Bottoms area showing general 
features and location of structures. 
GENERAL HABITAT 
Cheyenne Bottoms is largely an aquatic habitat consisting 
of standing and running water. Running water is generally 
found only in the inlet canal or intermittently in other 
tributaries and the outlet canal. Standing water of the pools 
is often turbid due to suspended organic matter. Water of 
Pool one is influenced by the wind. Pool one is an area 
occupying 3,300 acres, and is three to four feet deep. Wave 
action increases the amount of materials suspended in the 
water and limits penetration of light. Turbidity, wave action, 
and penetration of light may be some of the factors responsible 
for the relative lack of filamentous algae. 
Pools two, three, four and five have a varying depth of 
water during the year. Water is generally drained after the 
hunting season to allow vegetation to become established. 
Vegetation is mostly spike rush (Eleocharis ll•) with an 
occasional area of bull rush (Scirpus acutus), (Scirpus validus) 
and Cattail (Typha latifolia). Wave action is lessened in 
Pools two, three, four and five by the vegetation as well as 
by the shallow water. Water depth ranges from a few inches 
to about two and a half feet deep. Borrow ditches along the 
edge of the dikes are deeper, often being three to six feet 
deep. Algal growth was greatest among the spike rush. Fila-
mentous green algae of ~ n form a dense covering in spring and 
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early summer. Blue-green algae generally are the predominant 
growth of algae during late summer and early fall. 
Water temperature was relatively constant in contrast 
to air temperature. Shallow water had the greatest variation 
of temperature during the day. The pH, although found in the 
extremes of 5.5 to 8.0, was generally found to be between 6.8 
to 7.2. A pH of 5.5 was recorded in the inlet canal during 
February and early March which seemed to be the longest 
period of time any habitat remained consistently acidic. 
The basic pH of 8.0 was found in a temporarily isolated pool 
in which Euglena elastica was the dominant type of algae 
present. The habitat of the isolated pool remained consistent-
ly alkaline until the water completely disappeared. 
METHODS AND EQUIPMENT 
The method used in the study was collection of algae 
within confines of the Cheyenne Bottoms Wildlife Refuge, the 
Cheyenne Bottoms Inlet Canal, and the Arkansas River. 
Collections in the Arkansas River were made immediately 
above the Diversion Dam. 
Water was being diverted into the Bottoms during June, 
1960, from the Arkansas River, as well as from the Dry and Wet 
Walnut Creeks. Collections were made at different places 
along the canal to determine whether algae being transported by 
the water was able to survive the journey. Some of the algae 
were found at all locations. One alga in particular, 
Entermorpha intestinalis, was found only in the Arkansas River. 
A number of algae found during the summer were abundant 
until early fall. Many species commonly found during the 
summer disappeared and were replaced by different species in 
the fall. Water level in the pools may have had some influence 
on the type of species present. A supply of fresh water was 
added to replenish the Bottoms in the fall with water being 
diverted from the Dry and Wet Walnut Creeks. Some species of 
algae have been collected repeatedly at each station. Numerous 
species of algae are the same as those commonly found in 
Ellis County, Kansas (McFarland, 1959). 
Some genera and species were not included in the study 
due to lack of sufficient material or the lack of fruiting bodies. 
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Spirogyra, as well as most of the conjugate algae, require 
the zygote for positive identification. 
Equipment used consisted of half pint or pint jars with 
tight fitting lids. A centigrade thermometer and wide-range 
pH paper were used to check environmental conditions. Large 
insulated containers were needed during the hot summer months 
to pack the jars in ice during transportation. Algae deterio-
rated rapidly when not kept cool. Placing large amounts of 
algae in each jar also hastened deterioration. A jar less 
than a third full of algae and the rest_ water seemed to last 
longer than those with a greater amount of algae. 
Data of each collection was recorded in a field notebook 
and written observations were added at the time specimens 
were examined. 
Algae were collected by gathering samples of visible 
growth in the water. Algae often occurred in dense masses 
and sometimes appeared as a green to blue-green scum on the 
water or vegetation. Jars were uncapped as soon as possible 
when reaching the laboratory to prevent deterioration of the 
algae. Algae were examined superficially on arrival at Hays 
and studied in detail the next day. An artificial light and 
temperature similar to the original environment prolonged 
the quality of specimens. A controlled temperature cabinet 
would probably increase the time collections would stay in 
good condition. 
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Identified specimens were placed in small screw-cap 
bottles and labeled. Some species were too scarce to be 
labeled separately. Specimens were placed in preservative 
consisting of 10 per cent Formalin, 30 per cent alcohol, 55 
per cent water and 5 per cent glycerin. Formalin and alcohol 
used were 40 per cent and 50 per cent respectively. 
Photomicrographs were made with a Photomicrographic 
American Optical 35 mm. camera and Bausch and Lomb microscope. 
Kodachrome tungsten, 135 K professional color film was used 
and later transferred to black and white negatives to make 
the prints. Greater contrast was achieved in the black and 
white prints by first using Kodachrome. The long exposure 
time necessary for the color film may account for blurred 
effects of some photomicrographs. Light for the camera was 
provided by Photo-flood bulbs No. 1. or 2. The model 200-M 
Photovolt light meter was set to register 6 on high amplitude. 
Exposure time was usually 60 seconds. 
Stains of iodine solution, gentian violet, and methylene 
blue were often employed to show gelatinous sheaths and 
delicate structures. Iodine solution was useful to slow or 
stop organisms having locomotion. 
Measurements were made with a calibrated micrometer disk 
inserted in the ten power ocular. A range of size of each alga 
was recorded whenever possible. 
Classification of the algae in this thesis follows the 
form used by Smith (1950). 
RESULTS 
Sixty-three species of algae were collected and identified 
at Cheyenne Bottoms Wildlife Refuge representing four divi-
sions, six classes, fourteen orders, twenty-five families 
and thirty-nine genera. 
Generally deviations from the normal are mentioned in 
the descriptions. Environmental conditions and geographical 
location may be contributing factors in producing variations. 
Many species were repeatedly collected during the year and 
seemed to be tolerant to a change of waters from quite acid 
to slightly alkaline. Water change, of the inlet canal, was 
from an approximate acidity of pH 5.5 to 7.2. A study of 
the mineral content of the water and other variable factors 
in the environment would be desirable for determining reasons 
for variations. 
Thompson (1938) lists studies on algae, but publications 
or lists of algae previously found in Kansas are not suffi-
ciently complete to make a comparison with species found at 
Cheyenne Bottoms. However, some of the species may be new 
for the state. References used in the identification of 
each species are listed below the scientific name. Page and 
plate number are listed for each publicaton having reference 
to the species and further bibliographical data may be found 
in the literature cited section. The collecting station and 
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date collected are given for each species. Many of them 
are illustrated by drawings or photomicrographs. More 
than one photomicrograph of a species was often necessary 
to show the different views. 
Species of algae are taxonomically listed below in 
their respective categories and briefly annotated. 
CLASSIFICATION OF ALGAE (Smith, 1950) 
Division - Chlorophyta 
Class - Chlorophyceae 
Order - Volvocales 
Family - Phacotaceae 
Phacotus lenticularis (Ehrenb.) Stien. p. 17 
Order - Tetrasporales 
Family - Palmellaceae 
Gloeocystis gigas (Kuetz.) Lagerheim. p. 18 
Family - Tetrasporaceae 
Tetraspora gelatinosa (Vaucher) Desvaux. p. 19 
Tetraspora cylindrica (Wahl.) C. A. Agardh. p. 20 
Order - Ulotrichales 
Suborder - Ulotrichineae 
Ulothrix aegualis Kuetzing. p. 21 
Ulothrix tenerrima Kuetzing. p. 22 
Ulothrix zonata (Weber and Mohr) Kuetzing. p. 23 
Order - Ulvales 
Family - Cladophoraceae 
Cladophora glomerata (L.) Kuetzing. p. 26 
Rhizoclonium hieroglyphicum (Agardh) 
Kuetzing. p. 28 
Basicladia chelonum (Collins) Hoffman. p. 29 
Pithophora varia Wille. p. 30 
Order - Chlorococcales 
Family - Micractiniaceae 
Golenkinia radiata (Chodat) Wille. p. 33 
Family - Characiaceae 
Schroederia judayi G. M. Smith. p. 34 
Family - Hydrodictyaceae 
· Pediastrum simplex Meyen. p. 35 
Pediastrum duplex Meyen. p. 36 
Pediastrum duplex var. clathratum (A. Braun) 
Langerheim. p. 37 
Pediastrum boryanum (Turpin) Meneghini. p. 38 
Pediastrum boryanum var. lonricorne Radiborski. 
Hydrodictyon reticulatum (L. Lagerheim. p. 40 
p. 39 
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Family - Oocystaceae 
Ankistrodesmus falcatus (Corda) Ralfs. p. 41 
Family - Scenedesmaceae 
Scenedesmus guadricauda (Turpin) Brebisson. p. 45 
Scenedesmus abundans (Kirchner) Chodat. p. 43 
Scenedesmus acuminatus (Lagerh.) Chodat. p. 44 
Scenedesmus dimorphus (Turpin) Kuetzing. p. 45 
Scenedesmus bijuga (Turpin) Langerheim. p. 46 
Actinastrum hantzschii var. fluviatile 
Schroeder. p. 47 
Order - Zyganematales 
Family - Zygnemataceae 
Spirogyra singularis Nordstedt. p. 48 
Spirogyra neglecta (Hassall) Kuetzing. p. 50 
Sirogonium floridanum (Transeau) G. M. 
Smith. p. 51 
Family - Desmidiaceae 
Closterium subulatum (Kutz.) Brebisson. p. 53 
Closterium acerosum var. elongatum 
Brebisson. p. 54 
Closterium moniliferum (Bory) Ehrenberg. p. 55 
Closterium lanceolatum Kuetzing. p. 56 
Closterium incurvum Brebisson. p. 57 
Division - Euglenophyta 
Class - Euglenophyceae 
Order - Euglenales 
Family - Euglenaceae 
Euglena elastica Prescott. p. 58 
Phacus pyrum (Ehrenb.) Stein. p. 60 
Phacus acuminata Stokes. p. 61 
Phacus longicauda (Ehrenb.) Dujarden. p. 62 
Trachelomonas hispida (Perty) Stein. p. 63 
Division - Chrysophyta 
Class - Xanthophyceae 
Order - Heterosiphonales 
Family - Vaucheriaceae 
Vaucheria sessilis (Vaucher) DeCandolle. p . 64 
Class - Bacillariophyceae 
Order - Centrales 
Family - Coscinodicaceae 
Melosira varians C. A. Agardh. p. 66 
Cyclotella striata (Kutz.) Cl. and Grun. p. 67 
Order - Pennales 
Family - Fragilariaceae 
Synedra ulna (Nitzsch) Ehrenberg. p. 68 
Family - Naviculaceae 
Navicula cuspidata Kuetzing. p. 69 
Navicula cuspidata var. ambigua (Ehrenberg) 
Cleve. p. 70 
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Pinnularia viridis (Nitzsch) Ehrenberg. p. 71 
Pleurosigma delicatulum W. Smith. p. 73 
Amphiphora alata (Ehrenb.) Kuetzing. p. 74 
Family - Gomphonemataceae 
Gomphonema olivaceum (Lyngb.) Kuetzing. p. 76 
Homoeocladia paxillifer (Muller Elmore. p. 78 
Family - Nitzschiaceae 
Nitzschia acicularis (Kutz.) Wm. Smith. p. 80 
Family - Surirellaceae 
Surirella robusta var. splendida (E.) Van 
Heurek. p. 81 
Surirella ovalis Brebisson. p. 82 
Division - Cyanophyta 
Order - Ohroococcales 
Family - Chroococcaceae 
Anacystis rupestris (Lynby.) Drouet and Daily. p. 83 
Order - Oscillatoriales 
Family - Oscillatoriaceae 
Spirulina major Kuetzing. p. 84 
Oscillatoria tenuis O. S. Agardh. p. 85 
Lyngbya versicolor (Wartmann) Gomont. p. 86 
Family - Nostocaceae 
Anabaena helicoides Bernard. p. 87 
Anabaena oscillarioides Bory. p. 88 
Nostoc linckia (Roth) Bornet and Thuret. p. 89 
Cylindrospermum majus Kuetzing. p. 91 
Family - Rivulariaceae 
Gloetrichia natans (Hedwig) Rabenhorst. p. 92 
Phacotus lenticularis (Ehrenberg) Stien. 
Fritsch. 1956:88-89, fig. 15. 
Smith. 1933:326. 
Tiffany and Britton. 1952:14, pl. 15, figs. 1, 2. 
Thompson. 1938:19, pl. 3, fig. 7. 
17 
Unicellular; cells 10-14.16 X 14-14.16 microns long; bi-
flagellate; very motile; usually oval, sometimes round; end 
view thin and convex (on both surfaces); dark, heavy cell walls 
impregnated with calcium carbonate; two convex valves, or cell 
walls, form a groove at the edge of the overlapping valves; 
red eyespot present; abundant only during one collection. 
Collected: Station B, Pool 1, June 27, 1960. 
Fig. 2. Front view. Fig. 3.Side view. 
Gloecystis gigas (Kuetzing) Lagerheim. 
Collins. 1909:309. 
Prescott. 1951:84, pl. 3, fig. 24. 
Smith. 1933: 352-354. 
Tiffany and Britton. 1952:21, pl. 3, fig. 24. 
18 
Colonies 31-50 microns in diameter; cells spherical or 
ovoid, 13.6-14.16 microns in diameter, in groups of 2 to 8, 
generally 4 cells enclosed in a lamellate gelatinous envelope; 
parietal chromatophores with one pyrenoid; cell color green to 
olive green, occasionally brownish-green; usually attached to 
other algae; very rare. 
Collected: Station B, Pool 1, June 27, 1960. 
Fig. 4. Gloecystis gigas. Note the lamellated 
sheath surrounding the group of four 
cells. 
19 
Tetraspora gelatinosa (Vaucher) Desvaux. 
Prescott. 1951:88, pl. 5, figs. 3, 4. 
Smith. 1950:122-24. 
Thompson. 1938:21, pl. 4, fig. 3. 
Tiffany and Britton. 1952:22, pl. 4, fig. 33. 
Cells 8-12 microns in diameter, with two long pseudocilia; 
a single chloroplast fills the cell; one nucleus and one 
conspicuous pyrenoid; cells widely scattered or in groups of 
2's or 4's; colony gelatinous and irregularly saccate, expanding 
into a thin sheet up to 20 centimeters in diameter; attached at 
first and later free-floating; found only after melting of ice . 
Collected: Station BB, February, 1961. 
Fig. 5. Tetraspora gelatinosa. 
20 
Tetraspora cylindrica (Wahl.) C. A. Agardh. 
Prescott. 1951:88, pl. 5, figs 1, 2. 
Smith. 1950: 122-24. 
Tiffany and Britton. 1952:22, pl. 4, fig. 32. 
Cells 7-14 microns in diameter, with two pseudocilia; 
cells generally in groups of 2 1 s or 4's in a long tough 
cylindric envelope of mucilage; thallus usually attached and 
narrowed at place of attachment; cylinder 1-2 cm. in diameter 
and 15-30 cm. long; cup shaped chloroplast an single pyrenoid; 
staining with gentian violet shows pseudocilia and individual 
sheaths around cells; abundant only after melting of ice. 
Collected: Station BB, February, 1961. 
Fig. 6. Tetraspora cylindrica. Stained to show 
pseudocilia. 
21 
Ulothrix aegualis Kuetzing. 
Collins. 1909:184. 
Prescott. 1951:96, pl. 6, fig. 1. 
Cells cylindric 12.4-17.7 X 24.8-31.8 microns; pillow-
shaped chromatophores, with one pyreno1d, occupying about 
4/5 of the cells circumference near the center of the cell; 
cell walls thin and smooth; filaments long bright green without 
constrictions; attached to submerged stems and leaves of 
reeds in shallow water; forming bright green mats. 
Collected: Station S, November 4, 1960. Found together 
with Ulothrix zonata. 
Fig. 7. Ulothrix aegualis. 
Ulothrix tenerrima Kuetzing. 
Collins. 1901:183. 
Prescott. 1951:96, pl. 6, fig. 12. 
Smith. 1950:142-45. 
Tiffany and Britton. 1952:26, pl. 4, fig. 38. 
22 
Cells thin walled, 6.2-7.l X 10.6-17.7 microns; uni-
nucleate with l pyrenoid; chloroplast zonate on one side of 
the cell; filaments unbranched, attached and not attenuated; 
filaments have a basal holdfast; colony usually a light green 
silky mass. 
Collected: Stations CC and BB, February, 1961. 
Fig. 8. Ulothrix tenerrima. 
Ulothrix zonata (Weber and Mohr) Kuetzing. 
Collins. 1909:184. 
Tiffany and Britton. 1952:26, pl. 4, figs. 35, 36. 
Prescott. 1951:97, pl. 6, fig. 14. 
23 
Vegetative cells 24.78 X 67.26 microns; chromatophores 
in a median band with 1 to 4 pyrenoids, usually more than 
one; cells short and thick, particularly in the older part 
of the filament near the holdfast; cells may have some 
inflation and a slight constriction at t he cross walls , 
Ulothrix zonata appears a lighter green in comparison with 
Ulothrix aegualis; the two species were intermixed; attached 
to stems and leaves of submerged rushes. 
Collected: Station S, November 4, 1960. 
Fig. 9. Ulothrix zonata. 




West . 1904:97. 
24 
Cells 10.5-14 microns in diameter, not arranged in a 
longitudinal series; parietal chloroplasts, uninucleate with 
one pyrenoid; single layer of cells forming a tubular, simple 
filament; unevenly constricted giving the filament an appearance 
of a green intestine; filaments, or fronds, o.4-1.5 centi-
meters wide X 8-16 centimeters long; attached by a basal 
stipe in young plants, later breaking and becoming free 
floating or lodged against obstacles in the water. 
Entermorpha intestinalis was found above the Arkansas 
River Diversion Dam in fast flowing water. Attached plants 
were usually found in quiet water on a sandbar. Entermorpha 
intestinalis has not been found at Cheyenne Bottoms or the 
canal supplying water to the Bottoms and a~parently has not 
been able to adapt to the habitat. Entermorpha intestinalis 
species inhabit fresh, brackish and salt waters. 
Collected: Station Z, October 28, 1960. 
Fig. 10. Enteromorpha intestinalis. Part of a 
filament showing cell structure. 
25 
26 
Cladophora glomerata (Linnaeus) Kuetzing. 
Prescott. 1951:138, pl. 20, figs. 8, 9; pl. 21, figs. 1, 2. 
Tiffany and Britton. 1952:45, pl. 13, fig. 93. 
West. 1904:105. 
Cells of main axis 77.5-108.5 X 356-775 microns; fila-
ments regularly branched; branch cells 31-62 X 155-511 microns 
long; branch cells all narrower with filaments gradually nar-
rowing to a blunt point; cell walls of varying thickness; 
plants are attached, forming dark green masses of great length; 
older plants have rough texture, sometimes feeling wiry; chloro-
plasts reticulate and parietal; cells multinucleate; plants 
in large glomerate clusters; found only in fast flowing water. 
The concrete canal discharge into Dry Walnut Creek had 
a heavy growth of Cladophora glomerata. Cladophora glomerata 
was also quite heavy on rocks in the canal immediately west 
of Cheyenne Bottoms proper. Collections at stations AA and 
BB were not made previous to October and November. 
Collected: Station AA and BB, October 28, 1960, to March 14, 
1961. 
27 
Fig. 11. Cladophora glomerata. 
28 
Rhizoclonium hieroglyphicum (Agardh) Kuetzing. 
Prescott. 1951: 142, pl. 23, fig. 3. 
Thompson. 1938:27, pl. 5, fig. 5. 
Tiffany and Britton. 1952:46, pl. 13, fig. 91. 
West and Fritsch. 1927:168, fig. 63. 
Cells 17.7-45 X 95-315 microns; filaments long, wiry 
and not constricted or with only a slight constriction at the 
cross walls; several pyrenoids in each cell; cell walls thin 
to 1 micron thick; unbranched, although this species is 
reported to have rare branching of one cell in length; fila-
ments straight to slightly wavy, yellow-green to grass-green 
in color; chloroplasts dense to open reticulate. 
Collected: Station D, June 3 and 20, 1960. A heavy accumula-
tion occurred during June. Cells measured 17.7-28.32 X 
95.5-152.2 microns and cells of collections at Station Z, 
November 4, 1960, measured 29.45-45 X 124-315 microns. 
Fig. 12. Rhozoclonium hieroglyphicum. 
29 
Basicladia chelonum (Collins) Hoffman and Tilden 
Thompson. 1938:27, pl. 5, fig. 8. 
Tiffany and Britton. 1952:48, pl. 13, fig. 89. 
Prescott. 1951:143, pl. 23, figs. 8-12. 
Smith. 1933:432. 
Cells 35.4 X 141 microns; filaments straight or tangled, 
branched only in the region of the basal cells or near the 
holdfast cells; filaments narrow near the basal cells; cells 
growing shorter and wider at the distal end; distal cells 
similar to Rhizoclonium heiroglyphicum; the plant mass forming 
a dark-green matted tuft, growing on the carapace of a turtle; 
growing in the vicinity of the tail region. 
Collected: Basicladia was collected from the carapace 
of a painted turtle (Chrysemys picta) that was in the process 
of crossing the dike road at Station F, June 3, 1960. 
Fig. 13. Basicladia chelonum. 
30 
Pithophora varia Wille. 
Prescott. 1951:140, pl. 25, figs. 5, 6. 
Smith. 1933:432-434. 
Tiffany and Britton. 1952:48, pl. 12, figs. 87, 88. 
Cells 75-108 X 600-3750 microns; akinetes 100-135 X 
150-225 microns; intercalary akinetes barrel-shaped, 75 X 
150 microns; end akinetes pointed; intercalary akinetes 
shorter than vegetative cells, dark green in color; fila-
ments branched, grass green color; akinetes may vary in 
shape in the same filament and are found in main filaments 
or in branch filaments; careful examination is needed to 
find cross walls if akinetes are not present; could be 
mistaken for sterile Vaucheria; a heavy collection of debris 
on the filaments seems to be characteristic of the species. 
Pithophora varia was first observed in October, becoming 
quite abundant the last of October and the first part of 
November. 
Collected: Station Q, October 7, and Station R, October 14, 
1960. 
Fig. 14. Pithophora varia. Tip of filament. 





Fig. 16. Pithophora varia. Akinete at center of 
filament. 
32 
Golenkinia radiata (Chodat) Wille. 
Prescott. 1951:213, fig. 3. 
Smith. 1933:470-471. 
Tiffany and Britton. 1952:104, pl. 29, fig. 279. 
West. 1904:232-233. 
33 
Cells solitary, spherical, and free-floating 8-20.7 
microns in diameter; thin walled with setae 17.25-30 microns 
long; one chromatophore with a single pyrenoid; cells 
generally larger than described in most literature; found 
with Lyngbya versicolor, rare in collections. 
Collected: Station U, September 17, 1960. 
Fig. 17. Golenkinia radiata. 
Schroederia judayi G. M. Smith 
Prescott. 1951:256, pl. 57, figs. 5, 6. 
Prescott . 1954:64, fig. 88. 
Smith. 1933:508-509. 
34 
Cells fusiform 6.9-10.6 X 46-59 microns including the 
setae; cell body 35 microns, setae 12 microns long; setae 
usually terminating with a bifurcate branch or a minute disc 
at the distal end; free-floating among other algae; abundant 
only during June, 1960. 
Collected: Station B, June 14, 1960. 
35 
Pediastrum simplex Meyen. 
Prescott. 1951:227, pl. 50, fig. 2. 
Tiffany and Britton. 1952:110, pl. 30, figs. 290, 291. 
Cells as broad as they are long, 10.35 microns each 
direction, not measureing projections; projections on 
marginal cells single, 10.35 microns long; cell walls smooth 
or punctate; coenobia free-floating, monostromatic and disc 
shaped; often intermixed with other algae. Pediastrum 
simplex was rare in the collections, but was most abundant 
in June. 
36 
Pediastrum duplex Meyen. 
Fritsch. 1956:168. 
Prescott. 1951:223, pl. 48, fig. 4. 
Tiffany and Britton. 1952:112, pl. 30, fig. 300. 
Cells quadrate, 10.6-14 microns in diameter and about 
6.1 microns thick; coenobia free-floating, monostromatic 
plate 56.6 microns in diameter; marginal cells with two 
projections 6.1 microns long; cell walls smooth; colony 
perforate; center cells square; usually rare in collections. 
Collected: Stations Rand W, October 7, 1960 • 
• 
Fig. 18. Pediastrum duplex. 
37 
Pediastrum duplex var. clathratum (A. Braun) Langerheim. 
Fritsch. 1956:168, fig. 48. 
Prescott. 1951:223, pl. 48, fig. 6. 
Tiffany and Britton. 1952:112, pl. 30, fig. 302. 
Cells quadrate, 17 microns in diameter; marginal cells 
with two projections, deeply emarginate between the processes; 
projections 3.5 microns long with truncate or concave ends; 
coenobium monostromatic with lens shaped openings between 
the center cells; coenobium observed contained 14 cells, 76 
microns in diameter; planktonic, sometimes found intermixed 
with other algae. 
Collected: Station Q, September 27, 1960. 
Fig. 19. Pediastrum duplex var. clatbratum. 
38 
Pediastrum boryanum (Turpin) Meneghini 
Prescott. 1951:22, pl. 47, fig. 9; pl. 48, figs. 1, 3. 
Tiffany and Britton. 1952:112, pl. 30, figs. 295. 296. 
Cells 6.9-7.2 microns in diameter; cell walls smooth 
to slightly granulate, 5 or 6 sided; outer cells with short 
projections; coenobia compact, 50-60 microns in diameter; 
free-floating; rare in collections. 
Collected: Station W, October 7, 1960. 
Fig. 20. Pediastrum. boryanum.. 
Pediastrum boryanum var. longicorne Raciborski. 
Prescott. 1951:222, pl. 47, fig. 10. 
Thompson. 1938:31, pl. 6, fig. 19. 
Tiffany and Britton. 1952:112, pl. 30, fig. 297. 
39 
Cells 6.9-7.2 microns in diameter; 2 projections on 
marginal cells, usually with a thin horn and a bulb-like 
end terminating the process; processes 7-12 microns long; 
cells 4-6 sided; coenobia a flat plate, 8-16 cells, usually 
compact colonies. 
A small number of specimens were often observed in 
different collections. A greater abundance of the species 
seemed to appear in the October and November collections . 
Collected: Stations I, W, and Z; heaviest concentration was 
at Station Z, November 25, 1960. 
Fig. 21. Pediastrum boryanum var. longicorne. 
40 
Hydrodictyon reticulatum (L.) Langerheim. 
Prescott. 1951:219, pl. 47, fig. l. 
Smith. 1933:486. 
Tiffany and Britton. 1952:110, pl. 29, fig. 289. 
Cells 93-108.5 microns in diameter and 387.5-620 
microns long; new branches 62-90 microns in diameter; 
cylindrical cells joined at the ends to form a closed net 
with hexagonal openings; cells multinucleate with one or 
more pyrenoids; forming saccate masses; found near sand 
bars in swiftly flowing water of the Arkansas River. 
Collected: Station Z, October 28, 1960. 
Fig. 22. Hydrodictyon reticulatum. 
Ankistrodesmus falcatus (Corda) Ralfs. 
Prescott. 1931:70. 
Prescott. 1951:253, pl. 56, figs. 5, 6. 
Smith. 1933:506. 
Tiffany and Britton. 1952:114, pl. 31, fig. 307. 
Wolle. 1887b, pl. 150, figs. 6-19. 
41 
Cells 3.4-3.6 X 53 microns; apices taper sharply; cells 
mostly solitary and curved; length several times the breadth; 
cells sometimes in loose aggregates in which there is no 
definite arrangement; a single chloroplast; pyrenoids 
usually absent. Ankistrodesmus falcatus was found only i n 
minute quantities in most collections. 
Collected: Station B, June 20, 1960. 
Fig. 23. Ankistrodesmus falcatus. 
42 
Scenedesmus guadricauda (Turpin) Brebisson. 
Prescott. 1951:280, pl. 64, fig. 21. 
Tiffany and Britton. 1952:122, pl. 35, fig. 357. 
Cells 3.5-4 X 10.62-14 microns; spines 17-18 microns; 
8 cells in coenobia; coenobia 14 X 35.4 microns; poles of 
outer cells with spines, inner cells without spines; cells 
in a linear series. 
Collected: Station K, July 15, 1960. 
Fig. 24. Scenedesmus guadricauda. 
Scenedesmus abundans (Kirchner) Ohodat. 
Prescott. 1951:274, pl. 61, fig. 21. 
Smith. 1920:157, pl. 39, figs. 22-25. 
Smith. 1950:272. 
Tiffany and Britton. 1952:123, pl. 35, fig. 365. 
43 
Cells ovoid to oblong-ellipsoid, 3.45 X 10.35 microns; 
spines lat each pole (often terminal cells only) 6-10.35 
microns long; coenobia flat with 2, 4, or 8 cells, usually 4, 
in a single series, and in lateral contact throughout their 
length; end cells with 2-6 spines, usually one spine at each 
pole and a median spine; occasionally the middle cells of 
coenobia contained a single spine, abundant in February. 
Collected: Station BB, February, 1961. 
Fig. 25. Scenedesmus abundans. 
Scenedesmus acuminatus (Langerheim) Chodat. 
Prescott. 1951:275, pl. 62, fig. 16. 
Tiffany and Britton. 1952:123, pl. 35, fig. 368. 
Cells 4-4.3 X 27.6-28 microns; coenobium curved, 
generally with 4 lunate cells; cells adhering at the t hi ckest 
part; cell walls smooth, free of spines; rare at Cheyenne 
Bottoms. 
Collected: Station B, June 27, 1960. 
Scenedesmus dimorphus (Turpin) Kuetzing. 
Prescott. 1951:277, pl. 63, figs. 8, 9. 
Thompson. 1938:37, pl. 8, fig. 13. 
Tiffany and Britton. 1952:123, pl. 35, fig. 370. 
Cells 3.2-3.4 X 14-21.24 microns; fusiform with 
pointed apices, in a linear series; cell-wall smooth, 
without teeth or spines; inner cells asymmetric, outer 
cells lunate; coenobium 4-celled. 
Collected: Station B, June 20, 1960. 
Fi g. 26. Scenedesmus dimorphus. 
45 
Scenedesmus bijuga (Turpin) Langerheim. 
Prescott . 1951:276, pl. 63, figs. 2, 7. 
Tiffany and Britton. 1952:123, pl. 35, fig. 371. 
46 
Cells 4.5-5.1 X 12-13.8 microns; cells in a single 
series; oblong-ellipsoid to ovoid with broadly rounded 
ends; cell walls smooth, without s pines or teeth; coenobium 
sometimes twisted, giving the end cells the appearance of 
being shorter than the center cells; frequently found in 
small quantities at most collecting stations. 
Collected: Station R, June 14, 1960. 
Fig. 27. Scenedesmus bijuga. 
Actinastrum hantzschii var. fluviatile Schroeder. 
Prescott. 1951:282, pl. 65, fig. 1. 
Tiffany and Britton. 1952:120, pl. 33, fig. 328. 
47 
Cells 3.5 X 17.7 microns; spindle shaped; joined to a 
common center; free ends pointed; cells 5 times as long as 
broad; parietal chromatophore with l pyrenoid. Rare in 
collections. 
Collected: Station I, July 9, 1960. 
Fig. 28. Actinastrum hantzschii var. fluviatile. 
Spirogyra singularis Nordstedt. 
Prescott. 1951:320 
Tiffany and Britton. 1952:146, pl. 43, fig. 454. 
Transeau. 1951:151, pl. 21, fig. 4. 
48 
Cells 32.5-41 X 141-165 microns; one chloroplast per 
cell with 2½ to 3½ spirals per cell; plane end walls; zygote 
31-38.7 X 58.6-62 microns; cells not inflated; conjugating 
tube 22.5 microns long with the male filament contributing 
over 2/3 of the length; conjugation sclariform; outside wall 
of zygotes clear; middle wall dark green; walls turning 
yellow with age; fertile cells not inflated. 
Collected: Station V, September 30, 1960. 
Fig. 27. Spirogyra singularis. Vegetative filament. 
Fig. 30. Spirogyra singularis. Conjugation 
tubes with zygotes. 
49 
Spirogyra neglecta (Hassall) Kuetzing. 
Tiffany and Britton. 1952:152, pl. 45, figs. 476, 477. 
Transeau. 1951:175, pl. 27, figs. 14, 15. 
50 
Vegetative cells 52.5-77.5 X 97-135 microns, with plane 
end walls and 3 chromatophores making l½ turns; zygotes 60-75 
X 90-120 microns; filaments in fruit inflated, 82.5 X 90 
microns; zygotes ovoid, with median spore-wall smooth and 
yellow; conjugation scalariform, each filament contributing 
equally to form the tube; growing in yellow-green masses; 
found in shallow water containing heavy growth of Rushes. 
Collected: Station S, September 5, 1960. 
51 
Sirogonium floridanum (Transeau) G. M. Smith. 
Transeau. 1951:233. 
Cells 67-77.5 X 195-232.5 microns; akinetes 75-108.5 X 
135-147 microns; chromatophores ribbon-like, straight to a 
slight turn; akinete wall smooth and yellow; conjugation of 
two filaments without a conjugation tube; male filament passes 
gamete directly to female filament between short genuflexed 
cells; the receptive gametangia is inflated; zygote inflated; 
vegetatively similar to Spirogyra; very abundant in mid-October. 
Collected: Station R, October 14, 1960. 
Fig. 31. Sirogonium floridanum. Genuflexion of 
filaments. 
52 
Fig. 32. Sirogonium floridanum. Zygote in filament. 
Fig . 33. Sirogon1um floridanum. Vegetative 
filament. 
53 
Closterium subulatum (Kutz.) Breb. 
Taft. 1931:284, pl. l, fig. 1. 
West and West. 1904:179, pl. 23, figs. 16-19. 
Cells 10.6 X 201 microns; apices 3.5 microns wide; 3 
pyrenoids in each semicell, unevenly spaced; terminal nodules 
with two large moving granules; outer margin of cell is a 
25-45 degrees of arc, smooth walled; inner margin of cell 
slightly tum.id; protoplast irregular in shape. 
Collected: Station O, February 27, 1961. 
, 
-) 
Fig. 34. Closterium subulatum. 
Closterium acerosum var. elongatum Brebisson. 
Tiffany and Britton. 1952:169, pl. 52, fig. 551. 
54 
Cells 22-46 X 255-450 microns; 7-14 pyrenoids per semi-
cell in a median series; apices 4-5 microns wide; cells 10-15 
times longer than wide, almost straight, outer margin about 
30 degrees of arc, inner margin straight to slightly convex; 
tapering from a center of 13-18 microns to the rounded-
truncate apices; no median girdle; distinct striations; cell-
wall yellowish-brown, smooth; terminal vacuoles with a number 
of brown moving granules; found during a period June to 
September, abundant in June. 
Collected: Station S, September 5, 1960. 
Fig. 35. Closterium acerosum var. elongatum. 
55 
Closterium moniliferum (Bory) Ehrenberg. 
Tiffany and Britton. 1952:172, pl. 52, fig. 549. 
Cells 28-31 microns X 170-172 microns; apices 3-4 microns; 
4-7 pyrenoids in each semi-cell in a median series; chromato-
phores with 6 ridges; cells about 6 times longer than wide; 
curved at the outer margin about 100 degrees of arc; inner 
margin inflated, narrowing to obtusely rounded apices; cell 
walls smooth; terminal vacuoles with numerous moving granules; 
cells usually heavily pigmented. 
Collected: Station H, June 27, 1960, and Station A, May, 1960. 
Fig. 36. Closterium moniliferum. 
= -
56 
0losterium lanceolatum Kuetzing. 
Tiffany and Britton. 1952:173, pl. 52, fig. 552. 
Cells 28-31 X 170-187.6 microns; 5 to 6 times longer 
than wide; sublanceolate, almost straight, outer margin slightly 
curved, 25 to 30 degree of arc, inner margin straight, gra-
dually narrowed toward the rounded apices; cell-wall smooth, 
colorless; four visible striations, forming 8 ridges; no 
median girdle; 4 to 6 pyrenoids in each semi-cell; terminal 
vacuoles with a number of moving granules; abundant only in 
May and June. 
Collected: Station A, May 23, and June 3, 1960. 
57 
Closterium incurvum Breb. 
Taft. 1931:282, pl. 1, fig. 12. 
West and West. 1904:136, pl. 15, figs. 28-30. 
Cells 15-26 microns wide X 120-138 microns; 6 to 8 times 
longer than wide, strongly curved; outer margin up to 175 
degrees of arc; cell wall smooth; one chloroplast in each 
cell; 2 pyrenoids in each semi-cell; no median girdle; inner 
margin of cell concave; terminal vacuoles with moving granules; 
larger than reported for the species; abundant only in 
October. 
Collected: Station Q, October 7, 1960. 
Fig. 37. Closterium incurvu.m. 
58 
Euglena elastica Prescott. 
Prescott. 1951:392, pl. 86, figs. 10-12. 
Cells 9.5-16 X 76-100 microns; highly metabolic and 
constantly changing shape; mostly spindle-shaped, frequently 
swollen in the midregion, abruptly narrowed anteriorly and 
posteriorly; basal end often swollen and knob-like, never 
extended into a caudus; periplast smooth; flagellum approxi-
mately 2/3 of cell length; chloroplasts many, irregularly 
ovoid bodies; pyrenoids apparently lacking; paramylon bodies 
numerous short rods scattered rather evenly throughout the 
cell; pigment-spot an irregularly shaped body, laterally 
placed at the anterior end; often forming a green scum or 
"waterbloom." 
Collected: Station C, May and June, 1960. 
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Phacus pyrum (Ehrenberg) Stein. 
Prescott. 1951: 402, pl. 88, fig. 22. 
Thompson. 1938:54, pl. 11, fig. 17. 
Tiffany and Britton. 1952:323, pl. 88, fig. 1021. 
Cells 12.39-13 X 24.8 microns; posterior spine 15.5 
microns; cell pyriform; periplast with spiral striations 
and ridges; chloroplasts ovoid disks; flagellum arising 
between two papillae, usually the length of the body; eye-
spot not prominent; found in small numbers among other algae 
during October. 
Collected: Station K. October 28, 1960. 
Fig. 39. Phacus pyrum. 
Phacus acuminata Stokes. 
Prescott. 1951:396, pl. 88, fig. 4. 
Smith. 1933:614-15. 
Tiffany and Britton. 1952:323, pl. 88, fig. 1024. 
61 
Oells 24.78 X 35.4 microns; posterior spine short; longi-
tudal striations; cell oval; dorsal furrow extending approxi-
mately 0.5 to 0.7 of body length; body leaf thin in side view; 
flagellum approximately body length; paramylum body large, 
usually one, sometimes a smaller one near base of spine; 
rapid locomotion; rare in collections. 
Collected: Station C, May 23, 1960; abundant in laboratory 
cultures. 
Fig. 40. Phacus acuminata. 
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Phacus longicauda (Ehrenb.) Duj. 
Thompson. 1938:53, pl. 11, fig. 11. 
Tiffany and Britton. 1952:323, pl. 88, fig. 1022. 
Cells oval or ovoid with a long attenuated tail, 21-
25 X 31.8-35 microns; periplast longitudinally striated; 
spine or tail 7-11 microns long; flagellum approximately 
body length; longitudinal grove 1/3 to 1/2 body length; red 
eye spot; l large paramylum body often accompanied by several 
smaller ones; chromatophores discoid; smaller than in litera-
ture. 
Collected: Station T, March 14, 1961. 
Fig. 41. Phacus longicauda. 
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Trachelomonas hispida (Perty) Stein. 
Prescott. 1951:414, pl. 83, fig. 35. 
Thompson. 1938:56, pl. 12, fig. 6. 
Tiffany and Britton. 1952:327, pl. 88, fig. 1027. 
Ward and Whipple. 1918:252, fig. 395. 
Cells euglenoid within a lorica or test; lorica dark 
red, brown or sometimes tan; occasionally colorless; covered 
with numerous minute spines and warts; lorica 17.16-31 X 20-30 
microns; collar absent or only slightly raised; flagellum. 
22.9 microns long, usually l½ to 2 times the cell length; 3-5 
chloroplasts generally obscured by the dark red or brown color 
of the lorica; very motile, found in surface scum with Euglena 
in stagnant water. 
Collected: Station K, October 21, 1960. 
Fig. 42. Trachelomonas hispida. 
Vaucheria sessilis (Vaucher) DeCandolle. 
Collins. 1909:425 . 
Prescott. 1951:294, pl. 68, fig. 5. 
Tiffany and Britton. 1952:213, pl. 36, fig. 378. 
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Filaments coenocytic, 60-67 microns in diameter, 
sparingly branched, multinucleate and forming velvety, 
densely tufted mats; cogonium 64 X 90 microns, ovoid or 
oblong-ovoid; opening of cogonium superior or oblique; 
monecious filaments give rise to two oogonia with the anthe-
ridium between the oogonia; antheridia hooked or circinate, 
45 X 120 microns; antheridia and oogonia are cut off by a 
cell wall when mature; plants attached along banks of stream 
in moving water; filaments collect debris making microscopic 
observation difficult. 
Collected: Station CC, February, 1961. 
Fig. 43. Vaucheria sessilis • .Antheridium with 
an oogonium on each side. 
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Fig. 44. Vaucheria sessilis. Vegetative filament. 
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Melosira varians c. A. Agardh. 
Elmore. 1921:37, pl. 1, figs. 1-5. 
Fritsch. 1956:600, 618-19, 633-36. 
Smith. 1933:204-206. 
Tiffany and Britton. 1952:221, pl. 59, fig. 673. 
Cells 13.4-24.8 X 23-24.8 microns; sulcus absent; fila-
mentous with cylindrical cells; weakly punctate, or appearing 
smooth; cells appear to be in pairs, a collection of debris 
always seems to adhere to the cells. 
Collected: Station BB, November and December, 1960. 
I 
Fig. 45. Melosira varians. 
Cyclotella striata (Kutz.) Cl. and Grun. 
Elmore. 1921:39, pl. 1, fig. 22. 
Cells discoid, circular in valve view, solitary and 
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free floating; 18-26 microns in diameter and 10.62 microns 
thick; central area of frustule smooth with scattered punctae; 
peripherial zone 4-6 microns wide with radial striations; 
striations 6-7 in 10 microns; chromatophores small and discoid; 
widely distributed in Cheyenne Bottoms, but usually in small 
quantities. 
Collected: Station R, October 7, 1960. 
Fig. 46. Cyclotella striata. 
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Synedra (Nitzsch) Ehrenberg. 
Bacillaria ulna Nich. 
Boyer. 1916:47, pl. 11, figs. 4, 7, 11. 
Elmore. 1921:55, pl. 3, fi gs. 116-130; pl. 4, figs. 131-39. 
Tiffany and Britton. 1952:237, pl. 63, fig. 713. 
Cells 7-10.6 X 50-272 microns; linear in girdle v i ew, 
with slightly widened extremities; valves linear to linear 
lanceolate; pseudoraphe narrow, central area apparently abs ent; 
transverse striations 8-10 in 10 microns; chromatophores two, 
plate-like and highly colored; free-floating among other 
algae; usually associated with heavy concentrations of other 
diatoms. 
Collected: Stations A, D, and E, June, 1960 . 
Fig. 47. Synedra ulna. 
Navicula cuspidata Kuetzing. 
Boyer. 1916:100, pl. 26, fig. 1, 2. 
Elmore. 1922:84, pl. 10, figs. 369-73; 378-80. 
Tiffany and Britton. 1952:254, pl. 68, fig. 789. 
Cells or frustules 17.7-20 X 63.7-70 microns; rhombo-
lanceolate, tapering sharply to rounded ends; longitudinal 
striations are parallel to the axial area; evidently punctate 
1n dried specimens; frustules are solitary and free-floating 
with weak powers of locomotion; most abundant in February. 
Collected: Station A, June 3, 1960. 
Fig. 48. Navicula cuspidata. 
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Navicula cuspidata var. ambigua (Ehrenberg) Cleve. 
Tiffany and Britton. 1952:254, pl. 68, fig. 790. 
Cells 16-32 X 46-92 microns; valves broadly lanceolate 
with rostrate-capitate ends; transverse striations, evidently 
punctate, 16-18 in 10 microns; longitudinal striations 23-24 
in 10 microns; longitudinal striations parallel to axial 
area; power of locomotion; found with Navicula cuspidata. 
Collected: Common in most collections at Cheyenne Bottoms. 
Fig. 49. Navicula cuspidata var. ambigua. 
Pinnularia viridis (Nitzsch) Ehrenberg. 
Navicula viridis (Nitzsch) Kutz. 
Bacillaria viridis Nitz. 
Boyer. 1916:104, pl. 29, fig. 2. 
Elmore. 1921:65, pl. 6, figs. 185-191. 
Fritsch. 1956-567, fig. 186. 
Tiffany and Britton. 1952:262, pl. 70, fig. 809. 
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Cells or frustules 15-28.3 X 80-130 microns; valves 
linear with lightly convex sides and broadly rounded ends; 
girdle view linear with truncate ends and rounded corners; 
raphe undulate; widened central axial area; transverse stria-
tions lightly radial, polarly convergent, 5-7 in 10 microns; 
one central and two polar nodules; weak powers of locomotion; 
dark golden brown; chromatophores two, sometimes obscured 
by oil droplets; solitary and free-floating. 
Collected: Station C, June 14, 1960. 
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Fig. 50. Pinnularia viridis, valve view. 
Fig. 51. Pinnularia viridis, girdle view. 
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Pleurosigma delicatulum W. Smith. 
Gyrosigma delicatulum (W. Smith) Elmore. 
Elmora 1921:105, pl. 13, figs. 512-513. 
Fritsch. 1956:595, fig. 198. 
Smith. 1933:252-54. 
Cells or frustules 14.16-19 X 141.6-162 microns; valve 
view sigmoid with sigmoid raphe; small central nodule; s tria-
tions very fine in three directions; narrow, lanceolate 
apices slightly acute; excentric near the ends; two highly 
colored chromatophores; one to many pyrenoids; very abundant 
in October collections. 
Collected: Stations Rand A, October 7 and 8, 1960. 
.. -
Fig. 52. Pleurosigma delicatulum. 
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Amphiphora alata (Ehr . ) Kutz. 
Elmore. 1921:107, pl. 14, figs. 522-25. 
Cells or frustules 20-47 X 50-130 microns; frustules 
broader in girdle view than in valve view, outline similar 
to that of an hour glass; naviculoid in outline as seen in 
valve view, with sharp poles; raphe in outer margin of keel, 
sigmoid in shape; chromatophore with incised margins; parallel 
striations 11-16 in 10 microns; terminal and central nodules 
usually not evident; solitary and free-floating, very rare. 
Collected: Station R, October, 1960. 
Fig . 53. Amphiphora alata. 
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) 
Fig. 54. Amphiphora alata, dividing. 
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Gomphonema olivaceum (Lyngb.) Kutz. 
Elmore. 1921:113, pl . 15, figs . 571-74. 
Cells or frustules in girdle view 13.4-14 X 28.3-31 
microns, but may vary from 5-20 X 8-45 microns; girdle view 
10.3 X 28.3-31 microns; cells clavate with one pole broader 
than the other; axial area narrow and free of dots; radiate 
striations, 11-14 in 10 microns and finely punctate; narrow 
base usually attached to a stalk and the colony imbedded in 
a gelatinous mass; generally attached to substratum in 
swiftly moving water; abundant as light tan or brown gela-
tinous masses, often flowing with the water in jelly-like 
strands when disturbed . 
Collected: Stations BB and Z, November and February, 1960. 
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Homoeocladia paxillifer (Muller) Elmore. 
Bacillaria paradoxa Gmel. 
Vibrio paxillifer Muller. 
Nitzschia paradora (Genl.) Grun. 
Elmore. 1921:143, pl. 20, figs. 761-763. 
Fritsch. 1956:601, figs. 200, G & H. 
Cells 5.75 X 114 microns, apices 3.45 microns wide, 
slightly rostrate; cells organized into a stratum that is 
a condensed flat plate or extended into a long chain, with 
the cells moving past each other in either direction; stria-
tions 17-24 in 10 microns; central carina with 6-8 round 
dots in 10 microns; individuals responsive to light and 
temperature; light seems to cause an expansion into the 
extended form; found intermixed with other algae. 
Collected: Station DD, February, 1961. 
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Fig. 56. Homeocladia paxillifer, condensed form. 
Fig. 57. Homoeocladia paxillifer, extended form. 
Ni tzschia acicularis (Kuetzing) Wm. Smith. 
Homoeocladia acicularis (Kuetzing) Kuntze. 
Synedra acicularis Kutz. 
Boyer. 1916:123, pl. 33, fig. 12. 
Elmore. 1921:145, pl. 20, figs. 772-774. 
Tiffany and Britton. 1952:286, pl. 77, fig. 904. 
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Cells 3.15-6.9 X 66-76 microns; chromatophores two; 
medianly spindle-shaped with long attenuate poles; poles 
generally bent in opposite directions; keel punctate; stria-
tions fine, 12-18 in 10 microns; powerful locomotion for a 
diatom. 
Collected: Most stations during collecting period. 
\ 







Surirella robusta var. splendida (E.) Van Heurek. 
Elmore. 1922:149. 
Cells not isopolar, 60 X 105 microns; round with 4 
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wings in end view; costae 1.4-2.1 in 10 microns; clear space 
on edge 15 microns wide; cells free-floating; smaller, with 
costae closer together than Surirella ovalis. 
Collected: Station K, October 28, 1960; Stations Zand BB 
February, 1961. 
Surirella ovalis Breb. 
Elmore. 1921:150, pl. 21, figs. 795-806. 
Tiffany and Britton. 1952:296, pl . 79, fig. 922. 
Cells ovate-elliptical, 24 X 35 microns; costae 5-6 
in 10 microns; cells not isopolar, with cuneate poles; 
transverse striations 14-17 in 10 microns. 
Collected: Station BB, November 4, 1960. 
I 
Fig. 59. Surirella ovalis. 
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Anacystis rupestris (Lynby.) Drouet and Daily. 
Gloeothece rupestris (Lynch.) Drouet and Daily. 
Coccochloris stagnina Sprengel. 
Sphanothece stagnina A. Braun. 
Drouet and Daily. 1956:13-16. 
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Prescott. 1951:462, pl. 103, figs. 2, 3; pl. 103, figs. 14-16. 
Tiffany and Britton. 1952:331, pl. 89, fig. 1039. 
Cells 7 X 10.6 microns; ovoid or ovoid-cylindrical; 
round in end view; forming large flattened jelly-like masses 
0.5-3 centimeters in diameter; no definite shape; dark green 
to olive green; individual cells not in individual sheaths 
and without definite arrangement; light blue-green to pale 
green in color; sometimes attached when young. 
Collected: Stations Q and R, September to October, 1960. 
! 
Fig. 60. Anacystis rupestris. 
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Spirul1na major Kuetzing. 
Prescott. 1951:480, pl. 108, fig. 11. 
Smith. 1933:78. 
Tiffany and Britton. 1952:354, pl. 97, fig. 1124. 
West. 1904:336. 
Trichomes non-septate, 1.2-1.7 microns in diameter with 
regular spirals 2.5-4 microns wide and 2.7-5 microns apart; 
pale blue green; found only in still water or near shore with 
other blue-green algae; free-floating. 
Collected: Abundant at all stations during October and 
November, 1960. 
Fig. 61. Spirulina major. 
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Oscillatoria tenuis c. S. Aga~dh. 
Prescott. 1951:491, pl. 110, figs. 8, 9, 14. 
Tiffany and Britton. 1952:346, pl. 93, fig. 1074. 
Cells 7 X 3.5 microns; coarse granulose protoplasm; 
trichomes straight or flexuous at the apex; end cell convex; 
slight constrictions at the cross-walls; blue-green color; 
free-floating or in tangled masses on moist soil near water 
line; often found near and around crayfish holes above the 
water line. 
Collected: Station I, July 9, 1960. 
Fi 62 Oscillatoria tenuis. g. • 
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Lyngbya versicolor (Wartmann) Gomont. 
Prescott. 1951:504, pl. 113, fig. 4. 
Tiffany and Britton. 1952:339, pl. 92, figs. 1061, 1062. 
Tilden. 1910:116-17, pl. 5, fig. 35. 
Cells 2.2-3.1 X 2.4-6.2 microns; sheaths thick 1.8-2. 4 
microns; cross walls without constrictions; terminal cell of 
trichome slightly rounded; cell wall clear; sheath yellow-
brown; plant mass soft and attached, becoming free-floating 
with age; trichomes long and twisted; entangled trichomes 
forming dark green, free-floating mucous-like masses. 
Collected: Station U, September 17, 1960. 
Fig. 63. Lyngbya versicolor. 
Anabaena helicoides Bernard . 
Prescott. 1951:515, pl . 116, fig. 8. 
Cells 3. 5-5 X 3.5-8.6 microns, forming a regular 
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spiral; vegetative cells ovate or barrel shaped; heterocysts 
terminal at both ends of broken trichomes, intercalary in long 
spirals of unbroken trichomes; heterocysts 3.45-6.9 X 5-6.9 
microns; akinetes adjacent to heterocyst, 6.9-10 X 10.35-17.25 
microns, curved; spirals free-floating among other algae. 
Collected: Station K, October 21, 1960. 
Fig. 64. Anabaena helicoides. 
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Anabaena oscillarioides Bory. 
Prescott. 1951:517, pl. 117, figs. 8-10. 
Tiffany and Britton. 1952:357, pl. 99, fig. 1137. 
Tilden. 1910:193, pl. 9, fig. 20. 
Cells 5.17 X 5.17-6.9 microns, broadly barrel shaped; 
heterocysts spherical to ovate, 6.9 X 8.6 microns; akinetes 
cylindrical, 6.9 X 10.3-15 microns with a granular appearance; 
akinetes adjacent to heterocyst; plant mass gelatinous, dark 
green; round apical cells; wall of akinete smooth with 
rounded apices; akinetes did not meet the length require-
ments given by other investigators, but all other character-
istics were identical with the species; trichomes slightly 
tapered and often attached as a thin film on aquatic plants. 
Collected: Station I, September, October and November, 1960. 
Fig. 64. Anabaena oscillarioides. 
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Nostoc linckia (Roth) Barnet and Thuret. 
Prescott. 1951:523, pl. 119, figs. 14-16. 
Tilden. 1910:166, pl. 7, fig. 1. 
Cells subglobose or barrel shaped, 2.65-3.5 X 3.54-5.25 
microns; heterocysts 4.6-5.3 X 5.5-6.9 microns, generally 
larger than the vegetative cells; akinetes 5.3-6 X 6.7-10.35 
microns, slightly larger than the vegetative cells and more 
granular, appearing in pairs or single; remote from the hetero-
cyst; colonies appear as bright blue-green balls, becoming 
dull brown with age; trichomes contorted in the more or less 
firm gelatinous envelope; older colonies flat, 3 to 5 centi-
meters in diameter, coarse to the touch; young colonies some-
times attached to plants later becoming free-floating ; 
abundant during early fall; rare and decomposed by December. 
Collected: Stations of Pool 2, September, 1960. 
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Fig. 66. Nostoc linckia. 
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Cylindrospermum majus Kuetzing. 
Fritsch. 1952:836. 
Prescott. 1951:530, pl. 122, figs. 11, 12. 
Tilden. 1937:98, fig. 45. 
Tilden. 1910:199, pl. 10, fig. 4. 
Tiffany and Britton. 1952:362, pl. 100, fig. 1145. 
Cells 3.45 X 5.18-6.9 microns; constrictions at the 
cross walls; pale green in color; heterocysts oblong, 6.1-7.5 
X 9.6-14 microns; akinetes 4.25-6.55 X 10.62-17.7 microns, 
smooth and long with sides parallel and round corners; hetero-
cyst smooth or hairy and granular; heterocysts terminal, 
sometimes at both ends; filaments same diameter throughout; 
plant mass a mucous-like irregular shape; dark olive to blackish 
green in color; very abundant in September. 
Collected: Station V, September and October, 1960. 
J 
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Fig. 67. Cylindrospermum majus. 
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Gloeotrichia natans (Hedwig) Rabenhorst. 
Fritsch. 1952:809, fig. C. 
Prescott. 1951:559, pl. 134, figs. 6, 7. 
Smith. 1933:108. 
Tiffany and Britton. 1952:376, pl. 106, figs. 1171, 1172. 
Cells 3.4-12 X 3.45-10.5 microns at base of trichomes; 
trichomes tapering toward the distal end; heterocysts round 
5.52-6 X 6.6-11.7 microns; akinetes solitary, adjacent to 
heterocyst, 10.35-11.73 X 10.3-41 microns; plant in a saccate 
mass; free-floating; olive green in color; trichomes with 
heterocysts at inner edge of colony with the tapering end of 
trichome toward the outside of the colony; colonies firm, 
usually found in groups; hollow cup-shaped, wrinkled or 
folded, as large as 6 cm. in diameter; mostly dark brown 
when mature, becoming irregular shaped masses; very abundant, 
sometimes colonies collecting in groups; colonies and tri-
chomes resembling Rivularia, except young colonies are free-
floating, while Rivularia, when young, are attached to the 
substratum. 
Collected: Stations Q and R, September, 1960. 
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Fig. 68. Gloeotrichia natans. 
Fig. 69. Gloeotrichia natans, heterocyst and akinete. 
SU:MMARY 
Cheyenne Bottoms presents a habitat ranging from aquatic 
to dry land. A majority of the area is aquatic to semi-
aquatic. Pools two, three, four and five have a varying 
depth of water during the year. Water is generally drained 
from the pools after the hunt ing season to allow vegetation to 
become established. Pool one has an aquatic habitat, and the 
water is generally maintained at about three feet in depth 
throughout the year. 
There seems to be a periodicity in the types of algae 
present. Although conclusions cannot be made at this time, 
the relative abundance and time of fruiting of many species 
apparently occurs seasonally. Tetraspora and Comphonema 
were most abundant during the winter. Certain Zygnemataceae 
and other filamentous Chlorophyceae general ly have the 
greatest vegetative activity in late autumn or early spring. 
Summer species include many genera found in spring and autumn. 
Autumn species seem to be dominated by certain Myxophyceae, 
as Gloeotrichia natans. 
Fluctuating changes in temperature and other factors 
undoubtedly effect the periodicity. The specific action of 
any one factor has not been correlated to the abundance or 
presence of different species of algae. Seasonal temperature 
changes apparently have a very important effect in the 
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accelerating or retarding growth and reproduction of 
algae. 
Sixty-three species of algae were identified. Repre-
sented are four divisions, six classes, 14 orders, 25 
families and 39 genera. 
The class Chlorophyceae contained the largest number of 
species identified. Most members of this class contain species 
that are nonmotile. They often aggregate in prominent amounts 
or form macroscopic thalli. Others either have large cells 
or possess striking morphological differences. The above 
characteristics may account for the large number of species 
identified in the class Chlorophyceae. Euglenophyceae, 
Oyanophyceae, and Bacillariophyceae comprised the bulk of 
remaining classes. Insufficient literature prevented identi-
fication of most Bacillariophyceae. 
Cyanophyceae may develop into an enormous biomass in 
lakes during autumn months. Some of the blue-green algae 
are able to fix gaseous nitrogen into nitrates and thus 
perform the same role in water as is performed by bacteria 
in soil. 
Filamentous green algae are often associated with rooted 
grasses and may form floating masses. Masses of green algae 
often cover the entire surface of large areas. 
Organisms in the stream or rapidly moving water include 
attached green algae, such as Oladophora, and encrusting diatoms. 
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During "drawdown" periods the impoundments are exposed 
and planted to crops which may extract minerals from the 
soils that were unavailable to the aquatic algae. When the 
area.is reflooded, the decay of the crops releases nutrients 
to the water. 
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Nitzschia acicularis •••••• 
Nostoc linkia ••••••••• 
. . . . . . . • 70 
• • 80 
. . . . . . . • • • 89 
• 85 0scillatoria tenuis 
Pediastrum boryanum 
. . . . . . . . . . . . . 
. . . . . . 
Pediastrum boryanum var. longicorne 
Pediastrum duplex ••••••• 
Pediastrum duplex var. clathratum 
l:e,_diastrum simplex ••••••••• 
Phacotus lenticularis 
Phacus acuminata •• 
Phacus longicauda 
• • • • • • • • 38 
• • • • • • • • 39 
•• 36 
. . • • • 37 





Phacus pyrum • • • • • • • • • • • • • • • • • • • • 60 
Pinnularia viridis • 
Pithophora varia •• 
Pleurosigma delicatulum 
. . . . . . 
Rhizoclonium hieroglyphicum 
.• 71 
. . . . . . . • 30 
• 73 
• • • • 28 
Scenedesmus abundans . . . . . . . . . . . . . . . 43 
Scenedesmus acuminatus ••••••• 
Scenedesmus bijuga ••••••••• 
• • • • 44 
. . . . . . 46 
Scenedesmus dimorphus ••••••.••• • • • 45 
Scenedesmus guadricada ••••• 
Schroederia judayi •••• 
. . . . . . 
. . . . 
42 
34 
. . . . . . . . 
. . . 
102 
•• 51 Sirogonium floridanum 
Spirogyra neglecta. 
Spirogyra singularis •••• . . . . . . 
• • 50 
• 48 
•• 84 Spirulina major 
Surirella ovalis • . . . . . . . 
Surirella robusta xar. splendida. . . . 
. . . • 
. . . . . 
. . . . . . . 
. . . 
• • • 82 
• • 81 
. . . . . . . 68 
. . . 20 
. . . . . 19 





Ulothrix aegualis . . . . . . . . • • 21 
• 22 Ulothrix tenerrima •• . . . 
Ulothrix zonata 
Vaucheria sessilis • 
. . . . . . . . 
. . . . 
. . . 23 
. . . • 64 
